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(54) Benzo (C)quinolizine derivatives, their preparation and use as 5-alphareductases inhibitors 

(57) The present invention refers to benzo[c]quino!izines derivatives, fully and partially saturated, having formula (I) 
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and their pharmaceutical^ acceptable salts which proves useful for pharmaceutical and agricultural use being capable 
of inhibiting the 5a-reductase enzyme either selectively in respect of 5aR-l and 5aR-ll or on both the iso-enzymes. 
Compounds (1) can be used to regulate growth and act as herbicides, or to treat acne, baldness, prostatic cancer and 
prostatic hypertrophy. 
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Description 



[0001 ] The present invention refers to fully and partially saturated benzo[c]-quinolizine derivatives of general formula 
(I) their pharmaceutical^ acceptable salts or esters, processes for their preparation and composition for pharmaceutical 
and agricultural use containing them. 

Field of the invention 

[0002] The present invention refers to benzo[c]quino)izine derivatives of general formula (I) wherein: 



R 1p R 2 R3. R 4 . R6. same or different, are chosen in the group consisting of: H, C 1 _ 8 alkyl, C 2 . 8 alkenyl I C^salkinyl, 
cydoalkyl, aryl, heterocyde. halogen, CN, azide, NRR\ Cjsalkylamino, arylamino, C^galkyloxy, aryloxy, COOR, 
CONRR', C(=0)R wherein R and R\ same or different, are chosen in the group consisting of: H, Chalky!, 
cydoalkyl, aryl, heterocyde, arylC^alkyl; 

R 5 is chosen in the group consisting of: H, C 18 alkyl, C^galkylaryl, COOR, CN, aryl, heterocyde. C 1 . 8 alkyl-hetero- 
cyde; C^alkyl-heterocyde-ribose-phosphate X is chosen in the group consisting of: O, C(=0)R, COOR, N0 2 , 
CONR'R wherein R and R' are as above defined; 

Q is chosen in the group consisting of: simple bond, C 18 alkyl, C^alkenyl, C^alkinyl, cydoalkyl, CO, CONR, NR, 
wherein R is as above defined; 

W is chosen in the group consisting of: H, Chalky!, C2-8 alkenyl, C^alkinyl. cydoalkyl. trifluoromethyl, C^alkoxy, 
Ci.8 alkoxy-C^aalkyl. arylCi.salkyI, aryl, aryloxy, arylamino, C^ealkyk^rbonyl, arylcarbonyl, arylcarboxyl. arylcar- 
boxyamide, halogen, CN, NRR', C^galkylamino, heterocyde wherein the groups alky I, alkenyl, alkinyl, cydoalkyl, 
aryl, heterocyde, can be substrtued; n is an integer comprised between 1 and 4; 

the symbol — means that the corresponding bonds a, b, c, d e, f, g, h and i can be a simple or a double bond; with 
the proviso that when b or f are a double bond then the group R 5 is absent; 

their pharmaceutical^ acceptable salts or esters, their process of preparation and their use as inhibitors of steroid 
5a-reductases. 

State of the art 

[0003] The enzyme known as steroid 5a-reductase (hereinafter indicated as 5a-reductase) is a system formed by two 
iso-enzymes (type I and type II or 5aR-l and 5ctR-ll respectively) which converts testosterone into dihydrotestosterone, 
the most powerful androgen drculating in the body. The type I iso-enzyme (5aR-l) is mainly present in liver and skin 
while the type II iso-enzyme (5aR-ll) is mainly present in the prostate tissue and in the male sexual organs and its activ- 
ity is essential in the fetal developping process for the differentiation of the external sexual organs. The production of 
dihydrotestosterone is associated with some pathologies which are widely diffused as for example benign prostate 
hypertrophy, prostate cancer, baldness and acne in men and hirsutism in women. More particularly iso-enzyme I plays 
a role in the pathologies regarding the skin while iso-enzyme-ll is involved in prostate pathologies. In the recent years 
a lot of international searchers have tried to isolate new compounds capable of inhibiting the 5a-reductase enzyme in 
order to treat the above said pathologies, especially, if possible, acting selectively on only one of the two iso-enzymes. 
Inhibitors of 5a-reductase, and also of the iso-enzymes 5a R- 1 and 5aR-ll were already described [see for example 
J.Med.Chem. 36, 4313-15 (1993), J.Med.Chem. 37, 3871-74 (1994), J.Med.Chem. 40, 1112 (1997) J.Med.Chem. 40, 




(I) 
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3466 (1997)]; for example finasteride was used with success in the treatment of benign prostate hypertrophy. It is there- 
fore evident the importance of developping new compounds capable of inhibiting the action of the 5a-reductase enzyme 
and in particular capable of acting selectively on 5aR-l iso-enzyme which, as said, is responsible, of widely diffused 
pathologies having an high impact as baldness in men and hirsutism in women. 

[0004] Moreover it was also found, an it is another object of the present invention, that the compound of formula (I) 
can inhibit steroid 5a-reductase enzymes in plants and therefore can selectively regulate the plant growth in light and 
dark conditions. The compounds according to the present invention can be used as phyto-pharmaceuticals in agricol- 
ture permitting to improve the morphogenesis and development of commercially useful plants or as herbicides capable 
of inhibiting the growth of infesting plants. 

Detailed description of the invention 

[0005] The present invention refers to new compounds capable of inhibiting the 5a- reductase enzyme, either selec- 
tively in respect of 5aR-l and SaFMI or on both the iso-enzymes, useful for the treatment of the pathologies mediated 
by the enzyme or for agricoltural uses as plant growth regulators or herbicides. The products according to the invention 
have general formula 




wherein the substituents , R 2 , R 3 , R 4 , Rg. Rg, X, Q, W, n and the symbol are as above defined. 

[0006] According to the present invention with group C 18 alkyl, C 2 _ 8 alkenyl and C^alkinyl are indicated linear or 
branched alkyl radicals as for example: methyl, ethyl, propyl, isopropyl. butyl, pentyl, hexyl, heptyl, octyl, ethylene, pro- 
pene, butene, isobutene, acetylene, propine, butine ecc. 

[0007] With cycloalkyl are indicated: cyclopropane, cyclobutane, cyclopentane, cyclohexane, cycloheptane, cyclooc- 

tane, norbornane, canphane, adamantane. With aryl are indicated: phenyl, biphenyl and naphtyl. 

[0008] Heterocycle means in particular: saturated or aromatic heterocycles containing one or more N atoms, more 

particularly: pyridine, imidazole, pyrrole, indole, triazoJes, pyrrolidine, pyperidine. 

[0009] Phosphate means the anion of mono-, cfi- or triphosphoric acid 

[0010] Halogen means: fluorine, chlorine, bromine, iodine. 

[001 1 ] The substituents of the above said group W are preferably: halogen, OR, phenyl, NRR\ CN, COOR, CONRR\ 
Chalky! (wherein R and R' are as above defined). 

[001 2] In particular, according to the present invention compounds of formula (I) are preferred wherein: 

R 5 = H, C^salkylaryl, COOR, CN, aryl, heterocycle, C^salkyl-heterocycle; or a group C^ealkyl-heterocycle-ribose- 

phosphate 

X = O, COOH 

Q = simple bond, CO, CONR, NR (wherein R is as above defined) W = H, F, CI, Br, Me, t-butyl, C^alkoxy, 2,5- 
dimethylhexyl, trifluoromethyl, 2, 5-(di-trifluoromethyl) -phenyl, 4-methoxy-phenyl. 4-fluoro-phenyl, phenyl, phenyl - 
Chalky!, C^ Q alkylcarbonyl, phenylcarbonyl. 
n = 1 and 2 

R lt R2. R 3 . R 4 , Re = H, Me, CN, phenyl, COOR, CONRR* (wherein R and R' are as above defined). Among the 
pharmaceutically acceptable esters and salts according to the present invention the following can be mentioned: 
hydrochloride, sulphate, citrate, fbrmiate, phosphate. 



[001 3] Preferred compounds according to the present invention are: 
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2,3.4,43,5,6,63, 7,8,9, 10.10a-dodecahydro-(1 H)benzo[cX|uinolizin-3-one; 
8-chloro-2,3,4,4a,5,6,63,7,8,9.10,103-cfcxJec3r^ 

2,3,4,43,5,6.68,7,8,9. 10, 1 0a-dodecahydro-8-methyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,4,43,5,6,63, 7,8,9, 1 0, 1 0a<lodec3hydro-4-methyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,4, 4a,5,6,6a,7,8,9,10,10a^cderahydrc-1-me^^ 
2,3,5,6,63,7,8,9,10,103-decahydro-(1tfH^ 

8^10^-2,3.5,6,63,7,8,9. 10,1 0a-decahydro-(1 H) -benzo[c]quinolizin-3-one; 
2,3,5,6,63,7,8,9, 10.1 0a<lec3hydro-8-melhyl-(1 H) -benzo[c]quirx)lizin-3-one; 
2,3,5 t 6,6a,7,8,9,10,103KJecahydro-4-methyl-(1 H)-benzo[c]quinolizin-3-one; 
2 l 3.5 ( 6.63,7,8,9,10,10a-decahydro-1 -metftyl-(1 H)-benzo[c]quinolizin-3-one; 
3,4,5,6,6a,7,8,9 I 10,10a<lecahydro-(43H)-benzo[c]quinolizin-3-one; 
8-chloro-3,4,5,6,63,7,8,9,10,103Kiec3hydro-(^ 
3,4,5,6,6a,7,8,9,10.10a-decahydro-8-mei^^ 
SAS.e.eaJ.S^.IO.IOs^ecsh^ro^-m^^ 

3,4,5, 6,63.7,8,9, 1 0, 1 03-decahydro-1 -melhyl-(4af/)-benzo[cJquinolizin-3-one; 
8-chlorc-2,3,5,6.6a,7.8,9,10,10a-decahydro^ 

2,3,5,6,63,7,8,9, 1 0,1 0a<lerahydro-4,8-dimethyl-( 1 H)-benzo[c]quinolizin-3-one; 

8-chloro-2,3,5,6,63 l 7 f 8,9. 1 0. 1 Oa<lecahydro- 1 -methyl-(1 H)-benzo[c]quinolizin-3-one; 

2 l 3.5,6.6a.7,8,9,10.10a<lec3hydro-1 ,4HJimethyl-(1 H)-benzo[c]quinolizin-3-one; 

8<hloro-3,4,5,6 p 6a i 7,8,9,10,10a-decahydrc-4^ 

3,4,5 l 6.63 l 7,8,9,10,103<lec3hydro-4,8Kjimelhyl-(43H)4>enzo[^ 

8^hloro-3,4,5,6,63,7,8,9, 1 0,1 0a-decahydro-1 -methyl-(43/V)-benzo[c]quinolizin-3-one; 

3,4,5,6,63,7,8,9,1 0,1 03<lec3hydro-1 ,8Klimelhyl-(4aH)-benzo[c]quinolizin-3K)ne; 

2,3,5 i 6,6a,7,8,9,10,10a-dec3hydro-5-n(^^ 

8^hlorc-2,3,5,6,63,7,8,9,10.10a«]e(*hydro-5-me^ 

2,3 .5,6,63,7,8,9. 1 0, 1 0s<teC3hydro-5,^ 

2,3.5,6,6s,7,8,9,10,103<Jecahydro-4,5-dime^ 

2,3,5,6.63,7,8,9,1 0,1 03-dec3hydro-1 ,5<limetriyl-(1 H)-benzo[clquinolizin-3-one; 
3.4,5,6,63,7.8,9,10,103<lerahyd^ 

8-chloro-3,4,5,6,63,7,8,9,1 0,1 03<lecahydro-5-methyl-(4a/^-benzo[c}quinolizin^3-one; 

3,4,5,6,6a.7 I 8,9.10.10a<lecahydro-5,8<limethyl-(4aH)4)enzo[cl^ 

3 ,4,5.6,6a,7, 8,9. 1 0. 1 0s^erah^ix^ 

3,4,5,6,63.7,8,9, 10,10a<lec3hydro-1,5Kiimethyl-(43H)-benzo[c]quinolizin-3-one; 

8-chlofo-2,3,5.6.6a,7,8,9,10,10a-decahydro^^ 

2,3,5,6,6a 1 7,8,9,10,10a-decahydro-4,5,8-trimethyl-(1H)-benzo[c^ 

8-chloro-2,3,5,6,6a,7,8,9,1 0,1 Oa-decahydro-1 ,5-dimethyl-(1 H)-benzo[c]quinolizin-3-one; 

2,3.5.6.6a,7,8.9,10,103<Jec3hydrc-1,4,5^ 

8-chtorc^A5,6,63,7,8,9,10,103^ecah^^ 

3,4,5,6,6a.7,8,9.10,10aKlecah^ 

8^loro-3 I 4,5.6,6a,7,8,9,10,10a<lecahydro-1,5<limethyl-(4aH)-benzoM^ 
3,4,5,6,6a,7.8.9, 1 0, 1 0a-decahydro-1 ,5,8-trimethyl-(4aH)-benzo[cJquinolizin-3-one; 
2,3,5 I 6,63,7,8,9.10,103-decah^rc~6-r^^ 
8^hloro-2,3,5,6.6a,7.8 I 9,10,10a-decarTydro-6-methyl-(1^^ 
2,3,5,6,6a,7,8,9,10,103<Jecahydro-63^ 

2,3,5,6,6a.7,8,9, 1 0, 1 0a<lecahydro-4,6-dimethyl-(1 H)-benzo[c]quinolizin-3K>ne; 
2,3,5.6,6a,7,8,9,10.10a<lecahydro-1 ,6<limethyl-(1 H)-bertzo[c]quinolizin-3K>ne; 
3 ,4,5,6,63,7,8,9, 1 0, 1 03Kjec3riydrc~6-metr^^ 
8K:hloro-3,4 I 5,6,6a,7 l 8 I 9,10,10a<lera^ 

3,4,5,6,63.7,8.9, 1 0, 1 0s<lecahydro-6,8^imetriyl-(4a W)-benzo[c]quinolizin-3-OTe; 
SAS.e.ea.AS.^IOJOs^ecsh^ro 

3.4,5,6,6a,7,8,9,10,103<lecahydro-1 I 6<limethyl-(43H)-ben^ 
8-chloro-2,3,5,6,63,7,8,9,10,10a-decahydroA6<^ 

2,3.5,6,63,7,8,9,1 0,1 Oa^ec3hydro-4,6,8-trimethyl-(1 tf)-benzo[c]quinolizin-3K>ne; 
8-chloro-2.3,5,6,6a,7,8,9,1 0.1 Oa-decahydro-1 ,6-dimethyl-(1 H)-benzo[c]quinoJizin-3^one; 
2,3,5,6,6a,7,8,9,10,103<lec3rTydro-1 ,4,6-trimethyl-(1 H)-benzo[c]quinolizin-3K>ne; 
8-chloro-3,4,5,6,63,7,8,9, 10,1 Oa-decahydro-4,6-dimethyl-(43^-benzo[c]quinolizin-3-one; 
3 ,4,5,6,63.7,8,9, 1 0, 1 0a<Jecahydro-4,6,8-frimeth^ 
8-chloro-3,4,5.6,63,7,8,9,10,103^erar^^ 
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3A5,6,6a7p8,9J0J0a<lecahydro-1A8-trimefo^ 

2,3,5,6.6a ,7,8,9 ,1 0 P 1 0a-decahydro-5,6-dimethyl-(1 /^-benzo[cJquinolizin-3-one; 
8^loro-2 l 3,5 l 6 > 6a7.8,9.10,10a<lecahyd^ 

2,3,5,6,6a ,7,8,9 ,1 0,10a-decahydro-5,6,8-trimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2 P 3.5 P 6,63,7,8 p 9,10,10a-derahydro-4,5,6-trime^ 
2,3,5,6 i 6a P 7,8,9,10,10a<lerah^ro-1,5,6-tri^ 
3,4,5,6,6a p 7,8,9,10 P 10a-decahydro-5,6-dimetty^ 

8-chloro-3,4,5,6,6a,7,8,9, 1 0,1 0a<lecahydro-5,6^imethyl^4a^-benzo[cJquinolizin-3-one; 

3,4,5,6,6a,7,8,9,10,103-derahydro-5,6,8-trim 

3,4,5,6,63,7,8,9, 1 0, 1 0a-derahydro-4,5,6-trimethyl-(4aH)-te^ 

3,4,5,6,6a! 7,8,9, 1 0, 1 0a-decahydro-1 1 5.6-trimethyl-(4aA^-benzo[cIquinolizin-3-one; 

8-chloro-2,3,5,6,6a,7,8,9, 1 0.1 0a-decahydro-4,5,6-trimethyl-(1 H)-benzo[c]quinolizin-3-one; 

2,3,5,6,6a,7,8,9,1 0,1 0a-decahydro-4.5,6.8-tetramethyl-(1 H)-benzo[c}quinolizin-3-one; 

8^loro-2,3,5,6,6a,7,8,9,10,10a<lecal^ro-1,5 l 6-trime^-(1l^ 

2,3.5 l 6,63,7,8.9.10,10a-decahydro-1 ,4,5,6-tetramethyl-(1 H)-benzo[c]quinolizin-3-one; 

8K^!oro-3 p 4,5,6,6a p 7 P 8,9,10,10a<lerah^ 

3,4 l 5,6,6a,7,8,9,10,10aKJecahydro^,5,6.8-tetramethyi^4aH)-benzoIch^ 

8-cftloro-3,4.5,6,6a,7,8 P 9,10,10a<lecahydro-1^^ 

3,4,5,6,6a,7.8.9,10,103^ec3hydro-1,5,6.8-ttf^^ 

5,6,63,7,8.9, 1 0, 1 03-oct3hydro-(3H)-benzo[c]quinolizin-3-one; 

8-chloro-5,6,6a,7,8,9, 10,1 Oa-octahydro-(3H)-benzo[c]quinolizin-3-one; 

5,6,6a,7,8,9, 10, 1 03-oct3hydro-8-methyI-(3H)-benzo[c]quinolizin-3-one; 

5,6,63,7,8,9, 1 0, 1 0a-octahydrch4-methyl-(3H)4jenzo[c]quinolizin-3-one; 

8-chloro-5,6,6a,7,8,9, 1 0, 1 03-octahydro-4-methyl-(3H)-benzo[c]quinolizin-3-one; 

5,6,63,7,8,9, 10,1 0a-ortahydro-4,8<lim^yl-(3H)-benzo[c]quinolizin-3-one; 

2,3.5,6,7,8,9, 1 0-octahydro-(1 H)-benzo[c]quinolizin-3-one; 

8-chloro-2.3,5.6.7,8.9.1 0K>ctahydro-(1 H)-benzo[c]quinolizin-3-one; 

2,3,5,6,7,8,9,10-ociahydro-8-merthyl-(1H)-benzo[c]quinolizin-3-one; 

2,3,5,6,63,7. 8.9-octahydro-( 1 H)-benzo[c]quinolizin-3-one ; 

8-chloro-2,3,5,6,6a,7,8.9K)Ct3hydro-( 1 H)-benzo[c]quinolizin-3-one; 

2,3,5 P 6,63 P 7,8,9-octahydro-8-methyl-(1/^-b^ 

4a4)enzyl-3,4,5,6,6a,7,8,9,10,10a<lecahydro-(4af0^enzo[c]quinoiizin 

4a-benzyl-8-chtoro-3,4,5 P 6,6a l 7.8.9,1 0,1 0a-decahydro-(4aH)-benzo[c]quinolizin-3-one; 

4a-benzyl-3 p 4,5 ( 6,6a,7,8,9,10,10aKJec^^ 

43-benzyl-3 p 4 p 5 P 6,63 p 7,8,9,10,10a^ecah^ 

43-benzyl-3,4.5,6,6a,7,8,9,1 0,10a-decahydro-1 -methyl-(4a» t y)-benzo[c]cpjinolizin-3-one; 
3.4,5,6,63,7,8.9, 1 0, 1 0s-decahydro^ 
8-chloro-3,4,5,6,6a,7 P 8,9 P 10.1 03<iecahydro-4a-(4-pyrklyO 

3,4.5.6,63,7,8,9, 1 0. 1 0a<Jerartydro-8-metriyl-4a-(4-pyriayi)me ; 
3,4,5,6,6a,7,8,9, 10,1 0a<Jecahydro^-methyl-4a-(4-pyri^ 
3,4,5,6 P 6a,7,8,9,1 0,1 0a<Jecahydro-1 -methyl-4a-(4-pyridyi)^ 

Dodecahydro-benzo[c]quinolizin-3-ones and decahydro-benzo[c]quinolizin-3-ones according to the present inven- 
tion, wherein the double bonds i and h are absent, can be prepared as shown in Scheme 1. according to the gen- 
eral preparation of benzo[c]quinolizine-3-ones already reported in the patent WO 97/29107; in particulsr, for 
example, starting from compounds of formula 2 




COOMe 



(2) 
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wherein R 3 , R 4 , W, Q and n are as above defined. 

[0014] The compounds 2 are commercialy available or can be prepared according to known techniques. 

[001 51 As it can be seen from the Scheme 1 the preparation of the compounds according to the invention involves the 

5 cyclization of the ester 2 to the enamide 3 by heating at 120°C compounds 2 in formic acid in the presence of ammo- 
nium hydrogencarbonate. The enamide 3 is reduced to the frans -fused amide 4 for example with sodiumcyanoborohy- 
dride at pH 4. followed by the protection of the amide-group with a protecting group, for example tert-butoxycarbonyl (t- 
Boc). to give compound 5; compound 5 is reduced to compound 6. for example (when R 5 is H) with sodium borohydride 
in ethanol (pH 4). which is reacted with a silyloxydiene 8, produced "in situ" starting from vinyl-ketones 7 (wherein R 1( 

10 R2 and Re are as above defined) with a silylating agent as trimethylsilyltrifluorometansijlphonic anhydride (TMSOTf) 
and thereafter hydrolized, for example in sodium hydrogencarbonate, to give the compounds of formula (I) wherein X = 
O. The possible introduction of the double bonds and the transformation of the group X in one of the other groups men- 
tioned above can be easily performed according to known techniques starting from the corresponding compound of for- 
mula (I) obtained as indicated. For example the introduction of the double bonds in position a or/and b, can be 

is performed by reaction of dichlorodicyanoquinone (DDQ) with the corresponding silylenolethers or by oxidation with 
mercuric acetate of the saturated corresponding compound obtained as described above. The transformation of group 
X can be performed via the corresponding enoltriflates and their carbonylation in the presence of palladium diacetate, 
triphenylphosphine and the suitable nucleophilic reagent (alcohol, amine, nrtro-group). 

[001 6] The compounds according to the present invention wherein the double bonds i or h and b are present, can be 
20 prepared as shown in Scheme 2, for example starting from the above said compounds of formula 2. 

[0017] The key step of the process is the thermal rearrangement-cyclization of the isoxazoline-5-spirocyclopropane 
14 to final product 1. This process has been already applied for the synthesis of other nitrogen bridgehead polycylic 
compounds as reported in J. Org. Chem. 1 988, 53, 2426 and in J. Med. Chem. 1 997, 40, 1 1 1 2. 
[0018] As rt can be seen from the Scheme 2 the preparation of the compounds according to the invention involves 
25 protection of the carbonyl of compound 2 (wherein R3 and R4 are as above defined) as a ketal, for example with ethyl - 
englicole under acid catalysis, followed by the selective reduction of the ester group in compound 9 to aldehyde 10, for 
example by DIBAL at -78 °C. The transformation of the aldehyde 10 to oxime 11. made for example by reaction with 
hydroxylamine hydrochloride in pyridine, is followed by cycloaddrtion to methylenecyclopropane 12 (wherein R-j , R 2 , Re 
are as above defined) of the in situ generated nitrile oxide by reaction of oxime 1 1 with sodium hypochlorite and triethyl- 
30 amine. The isoxazoline-5-spirocyclopropane 1 3 is then deprotected under acid catalysis and submitted to thermal rear- 
rangement in boiling DMF for 3-6 hrs to give compounds 1 . 

[001 9] Octahydrobenzo[c]quinolizin-3-ones of formula 1 , wherein R 1 , R2, R 3 , R 4 . Rg are H, QW is H or -CHgCONHfBu 
(at position 8), n = 1 and both the double bonds b and h (or i) are present can be prepared for example starting from 
compound 2 wherein R3, R 4 , are H and QW is H or 5-(N-f-butyl)acetamido and n = 1 . 

35 

Example 1 

Preparation of methyl 3-[2-(1,3<iioxo!an-2-yl)cyclohexyl]propanoate. 
[compound 9 wherein (QW) n = H, R 3 = R 4 = H] 

40 

[0020] In a flask provided with a Dean-Stark apparatus, methyl ester 2 (20.0 g, 109 mmol), ethylenic glycol (60 ml_, 
1.08 mol) and p-TsOH (0.8 g, 5 mmol) were dissolved in toluene (550 mL) and the resulting solution was heated under 
reflux. After 4 h the reaction was complete and the mixture was washed with NaHC0 3 2 N, water and dried over 
Na 2 S0 4 . After filtration and evaporation of the solvent, a crude yellow oil was obtained. This was purified by distillation 
45 under reduced pressure, affording pure 9 [15.9 g, 64%, bp 127-130 °C (2 mbar)]. 

Example 2 

Preparation of 3-[2-(1,3Kiioxolan-2-yl)cyclohexyl]propanal [compound 10 wherein (QW) n = H, R 3 = R4 = H] 

50 

[0021 ] To a solution of 9 (1 5.7 g, 69.1 mmol) in toluene (220 mL) cooled at - 78 °C, DIBAL-H (1 .2 M solution in toluene, 
116 mL, 1 35 mmol) was slowly added during 3 h. After 3 h of stirring, the mixture was poured into water (1 1 0 mL) and 
allowed to warm to room temperature. After filtration on a Celite layer, the organic phase was dried over Na 2 S0 4 . After 
filtration and evaporation of the solvent the residual crude oil was purified by chromatography (petroleum ether-EtOAc, 
55 2:1 , R 0.30), affording pure aldehyde 10 as oil (6.6 g, 48%). 



6 



EP 0 926 148 A1 



Example 3. 

Preparation of 3-[2-(1 ,3<Jioxolan-2-y0cyclohKcyl]propanal oxime [compound 1 1 wherein (QW) n = H, R 3 = R 4 = HJ. 

5 [0022] A solution of aldehyde 10 (6.12 g, 31.0 mmol) and NH 2 OH • HCI (2.76 g, 40.0 mmol) in pyridine (120 ml_) was 
stirred for 2 h at room temperature. The mixture was extracted with Et 2 0 and the organic layer washed with water and 
dried over Na 2 S0 4 . After filtration and evaporation of the solvent the crude oil obtained was purified by chromatography 
(petroleum ether- EtOAc, 1.5:1, R,0.5). Recrystallization from Et 2 Opetroleum ether gave pure oxime 1 1 (4.02 g, 61%, 
mp 74-75 °C) as a 1 :1 mixture of E,Z diastereoisomers. 

w 

Ex a m p le 4 

Preparation of 6-[2-[2-(1,3-dioxolan-2-yl)cyctohexyl]ethy0^^ [compound 13 wherein 

(QW) n = H. Rl = R 2 = R 3 = R 4 = R 6 = H]. 

15 

[0023] Liquid methylenecyclopropane [compound 12 wherein R 1 = R 2 = R 6 = H] (5 mL) was transferred by a double- 
tipped needle into a solution of oxime 1 1 (4.02 g, 18.8 mmol) and E^N (226 mg, 2.23 mmol) in CH 2 CI 2 (35 mL) cooled 
at -60 °C. The mixture was allowed to warm to 0 °C and NaCIO (8% solution, 54 mL) was slowly added in 3.5 h. The 
solution was stirred for 21 h, then the phases were separated, the aqueous layer was extracted with CH 2 C\ 2 & x 25 mL) 
20 and the combined organic layers were dried over Na 2 S0 4 . After filtration and evaporation of the solvent, crude 13 (4.89 
g, 73%) was obtained and used without purification in the next reaction. 

Example 5 

25 Preparation of 6-[2-(2-oxocyclohexyl)ethy|l-4-oxa-5-azaspiro[2.4]hept-5-ene [compound 14 wherein (QW) n = H, R 1 = 

R 2 = R 3 = R 4 = Rg = hfj. 

[0024] Isoxazoline 13 (3.64 g, 13.7 mmol) and p-TsOH (392 mg, 2.23 mmol) were dissolved in acetone (90 mL) and 
water (30 mL) and the resulting solution was stirred at room temperature for 7 days. The product was extracted with 
30 CH 2 CI 2 , the organic phase washed with NaHCQ} (2 N) and dried over Na 2 S0 4 . After filtration and evaporation of the 
solvent, a yellow crude oil (2.36 g) was obtained. This was purified first by chromatography (CH 2 CI 2 -EtOAc, 12.5:1, R f 
0.35) and then by recrystallization from Et 2 0-petroleum ether, affording pure isoxazoline 14 (1.43 g, 47%, mp 109 °C). 

Example 6 

35 

Preparation of 2,3,5,6,7,8,9, 10-octahydro-(1 H)-benzo[c]quinolizin-3-one [compound 1 wherein (QW) n = H, R 1 = R 2 = 
R 3 = R 4 = Re = H and h = double bond]. 

and 2,3,5,6.6a J,8,9HDCtahydro-(3H)-benzo[c]quinollzin-3K)ne [compound 1 wherein (QW) n = H, R 1 = R 2 = R 3 = R 4 = 
Rg = H and i = double bond]. 

40 

[0025] Isoxazoline 14 (476 mg, 2.15 mmol) dissolved in dry DMF (50 mL) was heated under reflux for 3 h. After dis- 
tillation of the solvent, a yellow crude oil (470 mg) was obtained, containing a mixture of rearrangement products. This 
oil was purified by chromatography (Cf^Cfe-MeOH, 20:1), affording pure 1 (163 mg, 37%, R f 0.36, oil) as 10:1 mixture 
of the two isomers having the double bond in position h or i respectively. 

45 

Example 7 

Preparation of methyl 3-[[2-(1,3<iioxoten-2-yl)-5-(N-rtxjty^ [compound 9 wherein 

(QW)= 5-(A/-f-butyl)acetamido n=1 ( R 3 = R 4 = H] 

50 

[0026] Prepared as in example 1. Starting from compound 2 [wherein (QW)= 5-(/V-/-butyl)acetamido n = 1 , R 3 = R 4 
= H] (32.14 g, 108 mmol), crude ketal 9 (22.2 g, 60%) was obtained as an oil. A portion (100 mg) of this crude oil was 
purified by chromatography (CHaC^-MeOH, 30:1 , 1% E^N, R f 0.31 , oil), affording 9 as a mixture of cis and trans iso- 
mers. 

55 
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Example 8 

Preparation of 3-[[2-(1 t 3<liOKolan-2-yl)-5(N^birt^ oxime [compound 11 wherein 

(QW> 5-(A/-MDutyl)acetamido n = 1, R 3 = R 4 = H] 

[0027] A solution of ketal [compound 9 wherein (QW)= 5-( A/-f-butyl)acetamido n = 1, R 3 = R 4 = H] (22.1 g, 64.7 mmol) 
in toluene (500 mL) was cooled at -78 °C; DIBAL-H (solution 1 M in toluene, 288 ml_) was then slowly added in 4 h and 
the resulting solution was stirred for 3 h. After addition of water (260 mL), the mixture was allowed to warm to room tem- 
perature, extracted with Ch^C^ (4 x 200 mL) and the organic layer dried over Na 2 S0 4 . After filtration and evaporation 
of the solvent a crude oil (1 7.2 g) was obtained, used without purification for the next step. 

[0028] Then, under stirring, to a solution of distilled oxalyl chloride (10.9 mL, 125 mmol) in CH2G2 (270 mL), cooled 
at -60 °C, DMSO (15 mL, 21 1 mmol) was added, followed by slow addition (25 min) of a solution of the above crude oil 
in CH 2 a 2 (260 mL). After 15 min. Et 3 N (56 mL) was slowly added in 15 min. After 5 min stirring, the mixture was 
warmed to room temperature and washed with water (535 mL); after separation of the phases, the aqueous one was 
extracted with Ch^Cfe (3 x 250 mL) and the combined organic layers were dried over Na 2 S0 4 . After filtration and evap- 
oration of the solvent, the akJheyde [compound 10 wherein (QW)= 5-(N-f-butyl)acetamido n = 1 , R 3 = R 4 = H] was 
obtained as a crude oil (14.6 g), used without purification for the next reaction. 

[0029] A solution of this akJheyde (14.6 g) in pyridine (210 mL) was added to a solution of NH?OH • HCI (13.7 g, 196.9 
mmol) in pyridine (1 07 mL) and the resulting mixture was stirred at room temperature for 20 h. The mixture was poured 
into CH 2 CI 2 (800 mL) and washed with water; after separation of the phases, the aqueous one was extracted with 
CH 2 CI 2 (3 x 200 mL) and the combined organic layers were dried over Na 2 S0 4 . After filtration and evaporation of the 
solvent, crude cocime [compound 1 1 wherein (QW)= 5-(A/-f-butyl)acetamido n = 1 , R 3 = R 4 = H] (1 1 .3 g) was obtained. 
This was purified by chromatography eJuting with CHCI 3 -MeOH, 50:1, 1% EfeN, and then with CHCI 3 -MeOH, 3:1. 1% 
Et 3 N (R/0.32), affording pure oxime [compound 1 1 wherein (QW)= 5-(/V-Mxjtyf)acetamido n = 1, R 3 = R 4 = H] (7.41 g, 
35%, oil) as a 1 :1 mixture of E/Z diastereoisomers 

Example 9 

Preparation of 6-[2-[2-(1 ,3-dk>xolan-2-yl)-5-(A/-f-butyf)acet^ 

[compound 13 wherein (QW)= 5-( N- f -butyl)acetamido n = 1,R 1 = R 2 = R 3 =R 4 = R 6 = H] 

[0030] Prepared as example 4. Starting from the above prepared oxime [compound 11 wherein (QW)= 5-(A/-f- 
butyl)acetamido n = 1 , R 3 = R 4 = H] (7.40 g, 22.6 mmol), isoxazoline [compound 13 wherein (QW)= 5-(/V-f-butyl)aceta- 
mido n = 1,R 1 = R 2 = R 3 = R 4 =R 6 = H] (4.96 g. 58%) was obtained as a crude oil used without purification in the next 
reaction. 

Example 10 

Preparation of 6^2-[2-axo-5-[(N-f-butyl)acetamido]cy^ [compound 14 

wherein (QW)= 5-(N-f-butyl)acetamido n-1,R 1 = R 2 =R 3 = R 4 = R 6 = H]. 

[0031] Crude isoxazoline 13 [wherein (QW> 5-(A/-f-butyl)acetamido n = 1,R 1 = R 2 = R 3 = R 4 = R 6 = H] (4.92 g, 13.1 
mmol) was dissolved in acetone (150 mL) and H 2 S0 4 (1 J M solution in acetone, 9.8 mL) was slowly added, under vig- 
orous stirring, at room temperature. When the reaction was complete, Na 2 C0 3 was added up to pH 7; after filtration and 
evaporation of the solvent crude 14 was obtained. This was purified by chromatography, eluting with Ch^C^-MeOH, 
60:1 and then 20:1 (R, 0.28), affoiding pure 14 as an oil [compound 14 wherein (QW)= 5-(A/-MxJtyl)acetanriido n = 1, 
R 1 = R2 = R 3 = R4 = Rg = H] (1 .45 g, 33%) as a mixture of cis and trans isomers. 

Exa m ple 11 

Preparation of 2,3,5,6, 7,8,9, 10-octahydro-(1 H)-8-(A/-f-Butyl)acetamido-benzo[c]quinolizin-3-one [compound 1 wherein 
(QW)= 8-(A/-Mxrtyl)acetamido n = 1,R 1 = R 2 = R 3 = R 4 = R 6 = H and h = double bond] and 2,3,5,6,6a,7,8,9-octahydro- 
(1 H)-8-(N-f-Butyl)acetamido-benzo[c]quinolizin-3-one [compound 1 wherein (QW)= 8-( N- f-buty l)acetamkjo n = 1, R 1 = 
R 2 = R 3 = R 4 =R 6 = Handi = double bond]. 

[0032] A solution of isoxazoline [compound 14 wherein (QW)= 5-( A/- /-buty l)acetamido n = 1,R 1 = R 2 = R 3 = R 4 = R 6 
= H] (947 mg. 2.83 mmol) in DMF (109 mL) was heated under reflux for 3 h. After distillation under reduced pressure of 
the solvent a crude oil containing a mixture of rearrangement products was obtained. Chromatographic separation 
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(C^Cfe-MeOH, 25:1, 1 % NH3) afforded pure 1 (161 mg, 18%, R,0.32, oil) as 10:1 mbrture of the two isomers having 
the double bond in position h or i respectively. 

Activity Test 

5 

[0033] The inhibition potency of the prepared compounds in respect of the iso-enzymes 1 and 2 of 5a-reductase was 
determined using cellular systems (for example CHO cells) expressing human iso-enzymes 2 and 1. The samples are 
incubated in the presence of testosterone labelled with tritium and thereafter the quantity of labelled dihydrotestoster- 
one formed in the absence and in the presence of the inhibitor is measured. The compounds showed high inhMing 
10 power of 5a-reductase enzyme (in particular of iso-enzyme 1) with an inhibition higher than 50% at the concentration 
of 10 -100 nM. 

[0034] For example the 10:1 mixture of 2,3.5,6,7,8,9, 10-octahydro-(1H)-benzo[cJquinolizin-3-one [compound 1 
wherein (QW) n = H, R 1 = R2 = R 3 = R4 = R 6 = H and h = double bond ] and 2,3,5,6,6a.7,8,9-octahydro-(3H)- 
benzo[c]quinolizin-3-one [compound 1 wherein (QW) n = H, R 1 = R 2 = R 3 =R 4 =R 6 = Handi = double bond), prepared 
is according the example 6, was as selective inhibitor towards type 1 isoenzyme, having an IC50 value of 58 nM, whereas 
the IC50 towards the type 2 isoenzyme was not determinable. 

[0035] For the therapeutical administration the compounds according to the invention are prepared in the form of 
pharmaceutical compositions containing the active principle and the organic or inorganic excipients suitable for the oral, 
parenteral or topic administration of the compositions. The pharmaceutical compositions can thererfore be in the solid 
20 form (dragees, suppositories, creams, ointments), liquid form (solutions, suspensions, emulsions) and can possibly 
contain the stabilizers, conservatives, humectants, emulsrfier, buffers or salts used for equilibrating the osmotic pres- 
sure which are commonly used in the art. Generally the administration of the compounds is performed according to the 
modalities and quantities observed for the known agents used for the same purposes and taking into consideration the 
age and conditions of the patients. 

25 
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R 1p R 2 , R 3 , R4, Re, same or different, are chosen in the group consisting of: H, C^galkyl, C 2 _ 8 alkenyl, ^2- 
ealkinyl, cycloalkyl, aryl, heterocycle, halogen, CN, azide, NRR'. C^galkylamino, arylamino, C^salkyloxy, ary- 
loxy, COOR. CONRR', C(=0)R, wherein R and R', same or different, are chosen in the group consisting of: H, 
Ci.galkyl, cycloalkyl. aryl, heterocycle, arylC^salkyi; 

R 5 is chosen in the group consisting of: H, C^galkyl. C 18 alkylary*. COOR. CN, aryl, heterocycle, C^alkyl-het- 
erocycle; C^ealkyl-heterocycle-ribose-phosphate X is chosen in the group consisting of: O, C(=0)R, COOR, 
N0 2 , CONR'R wherein R and R' are as above defined; 

Q is chosen in the group consisting of: simple bond, C^lkyl, C^alkenyl. C^-salkinyl, cycloalkyl. CO, CONR, 
NR, wherein R is as above defined; 

W is chosen in the group consisting of: H f C^ealkyl, C2-8 alkenyl, (^-salkinyl, cycloalkyl, trifluoromethyl, C t _ 

8 alkoxy, C-,^ alkoxy-C 18 alkyl. arylC^salkyl, aryl, aryloxy, arylamino, C 18 alkylcarbonyl, arylcarbonyl, arylcar- 

boxyl. arylcarboxyamide, halogen, CN, NRR', C^galkylamino, heterocycle wherein the groups alkyl, alkenyl, 

alkinyl, cycloalkylp aryt heterocycle, can be substitued; n is an integer comprised between 1 and 4; 

the symbol — means that the corresponding bonds a, b, c, d e. f, g, h and i can be a simple or a double bond; 

with the proviso that when b or f are a double bond then the group R 5 is absent; 

their pharmaceutical ly acceptable salts and esters. 

Benzo[c]-quinolizine compounds of formula (I) according to Claim 1 , wherein 

R 5 = H, C 18 alkylaryl, COOR, CN, aryl, heterocycle. C^salkyl-heterocyde; or a group C^aalkyl-heterocycJe- 

ribose-phosphate 

X = O. COOH 

Q = sirrple bond, CO, CONR, NR (wherein R is as above defined) W = H, F, CI, Br, Me, t-butyl, C1 -8alkoxy, 2.5- 
dimethylhexyl, trifluoromethyl, 2,5-(di-trifluoromethyl)-phenyl, 4-methoxy-phenyl, 4-fluoro-phenyl, phenyl, phe- 
nyl-^ .salkyi, C^galkylcarbonyl, phenylcarbonyl. 
n = 1 and 2 

F*1. R2. R3. R* R5. Re = H, Me, CN, phenyl. COOR. CONRR (wherein R and R' are as above defined). 
Benzo[c]-quinolizine compounds according to Claim 1 of formula : 
2,3,4,4a,5,6,6a,7,8,9,10,10a<ic<iecariydro-(1^ 

8<hloro-2,3,4,4a,5,6,6a, 7,8,9,1 0.1 0a<kxiecahydro-(1H)-benzo[c]quinolizin-3-one; 
2,3.4 l 4a,5,6,6a,7,8,9,10,10a-dcdecahydro-8-met^ 

2,3,4,4a,5,6,6a,7 I 8,9,10,10a-dodecahydro-4-methyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,4,48,5,6,68,7.8,9,1 0, 10a-dodecahydro-1 -methyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5 l 6.6a,7,8,9,10,1Cte^ieca^rydrcK1^ 

8-chloro-2,3,5,6,6a,7,8,9, 10,1 0a<iecahydro-(1 H)-benzo[cJquinolizin-3-one; 
2 ,3,5,6,6a,7,8,9, 1 0, 1 0a-decahydro-8-methyl-(1 tf)-benzo[c]quinolizin-3-one; 
2,3, 5,6,6a,7,8 t 9, 1 0, 1 0a<lecahydro-4-methyl-(1 H)-benzo[c]quinolizin-3-one; 
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2,3,5,6,6a ,7,8,9,10,10a<lecahydro-1-methyl-(1W)^ 

3,4,5 f 6 P 6a,7,8,9J0,10a<lecahydro-(4aH)-berizo[clquino!i2in-3-one; 

8-chtoro-3,4,5,6,63,7,8,9,10,10a<Jecahydro-(^ 

3,4,5,6,6a,7,8,9,10,103-dec3hydro-8-methyK^ 

3,4,5,6,63,7,8,9,10,103-decahydro-4-methyl-(43^ 

3.4, 5,6,6a ,7,8,9,1 0, 1 0a-decahydro-1 -melhyl-(4aH)-benzo[c]quinolizin-3-cxie; 

8-chloro-2,3,5,6,6a.7,8,9,10,103-decahydro-4-rT^ 

2,3,5,6, 6a,7,8,9, 10,1 0a-decahydro-4,8<limethyl-(1 tf)-benzo[c]quinolizin-3-one; 

8-chloro-2,3,5,6,6a,7,8,9,10.103-decahydfo^^^ 

2,3,5.6.6a,7,8,9,10,10a<lecahydro-1,4<ti^ 

8-chk>ro-3,4,5,6,6a,7,8,9, 10,1 0a^ecahydro-4-methyl-(4aH)-benzo[cJquinolizi n-3-one; 
3,4,5,6,6a,7,8,9 t 1 0,1 0a^ecahydro-4.8<iimethyl-(4a/^-benzo[c]quinolizin-3-one; 
8-chloro-3,4,5,6,6a,7,8,9,10,10a-decahydro^^ 

3,4,5,6,63,7,8,9,1 0,1 0a<lecahydro-1 ,8-dimethyl-(4aH)-benzo[c]quinolizin-3-one; 
2,3,5,6,63,7,8,9,1 0, 1 0a-decahydro-5-methyl-(1 H)-benzc{c]quirolizin-3-one; 
8^bro-2 f 3,5,6,6a,7,8,9,10,10a<lecahydro-5-methyl-(1H)^ 
2,3,5,6,6a,7,8.9,10,10a^ecahydro-5,8^imethyK^ 

2,3,5,6,6a,7,8,9,1 0,1 0a<lecahydro-4,5-dimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,63,7,8.9.1 0,1 Oa-decshydro-1 ,5-dimelhyl-(1 H)-benzo[c]quinolizin-3-one; 
3,4,5,6,63,7,8,9,1 0, 1 0a<lecaI^ro-5-methyi-(4a/^4)enzo[c]quinolizin-3K)ne; 
8^torc-3,4,5,6,6a,7,8,9,10,103-dec3r^ro-5-m^ 
3,4,5,6,63,7,8,9,10,10a<Jecahydro-5»8<iime1h^ 
3,4.5.6,6a,7,8,9,10,10a«iecar^ro-4,5<limetriyH^ 

3,4,5,6,6a,7,8.9,1 0,1 Oa-decal^dro-1 ,5<iirTiethyl-(4aH)-benzo[c]quinolizin-3-one; 
8-chloro-2,3,5.6 t 6a.7,8,9. 1 0. 1 0a<lecahydro-4,5-dimethyl-(1 H)-benzo[clquinolizin-3-one; 
2,3,5,6,6a,7,8,9,1 0,1 0a-decahydro-4,5,8-trimethyl-(1 H)-benzo[c]quinolizin-3-one. 
8-chtorc~2,3,5,6,63.7,8.9,10,103-decahydro^^ 

2 l 3,5,6,6a,7,8,9,10,10a-decahydro-1 ,4,5-trimetrtyl-(1 H)-benzo[c]quinolizin-3-one; 
8-chloro-3,4.5,6.6a,7,8,9, 1 0,1 Oa-decahydro -4,5-dimelhyl-(4aH)-benzo[c]quinolizin-3-one; 
3,4,5,6,63,7,8,9,1 0,1 0a«JecahydrcHl,5,8-trimethy^^ 

8-chloro-3,4,5,6,63,7,8,9, 1 0, 1 0a-decshydro-1 ,5-dimethyl-(4aH)-benzo[c]quinolizin-3-one; 
3,4,5,6,6a,7,8,9,10,10aKJecahydro-1,5,8-trimelhyI-(4aH)-beruo[c]qw 
2,3.5,6,6a,7,8,9, 1 0, 1 0a-decahydro-6-methyl-(1 H)-benzo[cJquinolizin-3-one; 
8-chloro-2,3,5,6,6a,7,8,9, 1 0,1 0a<lecahydro-6-methyl-(1 f0^enzo[c]quinolizin-3-one; 
2,3,5,6,63,7,8,9.1 0.1 0a-dec3hydro-6,8-dimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a,7,8,9,1 0,1 0a-dec3hydro-4,6-dimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6.6a ,7.8,9, 1 0, 1 0a-decahydro- 1 ,6-dimethyl-(1 H)-benzo[c]quinolizin-3-one; 
3,4,5,6.6a,7,8,9, 1 0,1 0a<lecahydro-6HTietriyl-(4a 
8-chk>ro-3,4,5,6,63,7,8,9, 1 0,1 0a<lecahydro-6-rnethyl-(4a/^-benzo^ 
3,4.5,6,63,7,8,9,1 0,1 0a<fec3hydrc^,8^imethyl-(43f0-benz^ 
3.4,5, 6,63,7,8,9, 1 0, 1 0a-dec3hydro-4,6<limethyl-{4a^ 
3,4, 5,6,6a,7,8,9, 1 0, 1 0a^iecahydro- 1 ,6Kiim 
8-chtoro-2,3,5,6,6a,7,8,9,10,103-dec3hydro^6<tf^ 

2,3,5,6,6a,7,8,9, 10,1 0a-decahydro-4,6,8-trimelhyl-(1 H)benzo[c]quinolizin-3-one; 
8-chloro-2 l 3.5.6,6a.7.8,9,10,103-dec3hydro-1 ,6-dimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a,7,8,9,1 0,1 Oa-decahydro- 1 ,4,6-trimethyl-(1 H)-benzo[c]quinolizin-3-one; 
8-chk>ro-3,4,5,6,6a,7,8,9, 1 0, 1 03<Jec3hydro-4,6-dimethyl-(4^ 
3,4,5 p 6 f 6a P 7,8,9,10,10a-decahydrc~4,6,8-trimeth^ 
8^.0^3,4,5,6,63.7.8,9, 1 0, 1 03^ec3hy^^ 
3,4,5,6,63j,8,9,10,10a-derahydro-1,6,8-trim^ 

2,3,5,6,6a.7.8.9. 1 0, 1 03-decahydro-5,6-dimethyl-(1 H)-benzo[c]quinolizin-3one; 
8^htorc-2,3.5,6,6a,7,8,9.10 J 10aKJe<»hydro-5,6<limethyl-(1H)-b 
2,3,5,6,63,7,8,9,1 0, 1 03-dec3hydro-5,6,8-trime1hyl-{1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,63,7,8,9, 1 0, 1 0a-dec3hydro-4,5,6-trimethyl-(1 H)-benzo[c]quinolizin-3K)ne; 
2,3,5,6,63,7,8,9,10,103<lec3hydro-1 ,5,6-trimethy1-(1 H)-benzo[c]quinolizin-3-one; 
3,4,5,6,6a,7,8,9,10,10a<Jec3hydrc-5,6<iimethyl-(^ 
8K;hlorc-3,4,5.6,6a,7,8,9,10.10a-de(^dro-5,6-d™ 
3,4,5,6,63,7,8. 9, 1 0, 1 0a<ierahydro-5,6,8^ 
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3,4,5,6,6a, 7,8,9, 10,1 0a^ecahydro-4,5,6-trimethyl-(4aH)-benzo[c]quinoli2in-3-one; 
3,4,5,6,6a,7,8,9, 1 0, 1 0a-decahydro- 1 ,5,6-trimelhyl-(4aH)-ben20[c]quinolizin-3-one; 
8-chloro-2,3.5,6,6a,7,8,9, 10,1 0a-decahydro-4 l 5,6-trimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,6a, 7,8,9, 1 0, 1 0a-decahydro-4,5,6,8-tetramethyl-(1 H)-benzo{c]quinolizin-3-one; 
8-chloro-2,3,5,6,6a,7,8,9,10,10a-decahydro-1 ,5,6-trimethyl-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,63,7,8,9,10,10a<Jec3hydro-1,4,5,6-t^ 

8-chloro-3,4,5,6,6a,7,8.9, 1 0, 1 0a<iecahydro-4,5,6-trimethyl-(4aH) -benzo[c]quinolizin-3-one; 
3,4,5,6,6a,7,8,9,10,10a<Jecahydro-4,5,6,8-tetramethyl-(4aH)^nzo[c]quin 
8-chloro-3,4,5.6,6a,7,8,9, 1 0, 1 Oa-decahydro-1 ,5,6-trimethyl-(4aH)H3enzo[c]quinoIizin-3-one; 
3,4,5,6,6a,7,8,9,1 0,1 0a-decahydro-1 t 5.6,8-teframethyl-(4aH)-benzo[c]quinolizin-3-one; 
5,6,6a, 7,8.9,10.10a-octahydro-(3H)-benzo[cJquinolizin-3-one; 
8^loro-5,6,6a,7,8,9,10.103-octahydrc^ 

5.6,6a, 7,8,9. 1 0. 1 0aKX^ahydro-8-metiTyl-(3H)-benzo[cX|uinolizin-3-one; 
5,6,6a, 7,8.9. 10.1 0a^)rtahydro-4-methyl-(3H)^enzo[c]quirK>lizin^K)ne; 
8K*loro-5,6,6a,7,8,9,10,10a-octarrydro-4-me^ 
5,6,6a.7,8,9,10,103-c<tehydro-4,8-dime^ 
2,3,5,6.7.8,9.10-octahydro-(1H)-benzo[c]quinolizin-3-one; 
8-chIoro-2,3,5,6,7,8,9, 1 0-octahydro-(1 H)-benzo[c]quinolizin-3-one; 
2,3,5,6,7,8,9,1 0-octahydro-8-melhyl-(1 H)-benzo[c]quinolizin-3'One; 
2,3,5,6,6a,7,8,9K>ctahydro-{1H)4)enzo[clquinolizin-3-one; 
8^loro-2,3,5,6,6a,7,8,9-octahydroK1 ^ 

2,3,5,6,6a,7,8,9KXtehydro^-methyl-(1H)-benzo[c]quinolizin-3-one 
4a-benzyl-3,4,5,6,6a,7,8,9, 10,1 0a-decahydro-(4aH)-benzo[clquinoIizin-3-one; 
4s-tenzyl-8K:hloro-3,4,5 I 6.63,7,8,9. 1 0,1 0a<lecahydro-(4aH)-benzo[c]quinolizin-3K)ne; 
4a-tenzyl^,4,5.6,6a,7,8,9,10,10aKiecahydro-^^ 

4a-benzyl-3,4,5,6,63,7,8,9, 1 0, 1 03Klec3hydro-4-methyl-(4aH)-benzo[c]quinoIizin-3-one; 

4a^rizyl-3,4,5,6.6a,7,8,9,10,10a-decahydro-1-m^ 

3,4,5,6,6a,7,8,9, 1 0, 1 0a<lecahydro-4a-(4-pyrictyl)m 

8-chloro-3.4.5.6,6a,7,8,9, 1 0, 1 0a-decahydrc-4a-(4-pyrkiyl)methyK^ 

3,4,5,6,6a,7,8,9,10,10a<lecahydro-8-me^ 

3,4,5,6,63,7,8,9,10,10a^ec3hydro-4-methyI-4a-(4-pyridyl)me^ 

3,4,5,6,63,7,8,9.1 0. 1 0s-decahydro-1 -methyl-43-(4-pyridyl)^ 

Process for the preparation of compounds according to Claim 1 wherein: the ester-group of a compound of formula 
(2) 




(wherein R 3 , R 4 and (WQ) n are as defined in Claim 1) 
is cyclized to enamide (3) 
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(wherein Rg, R4 and (WQ) n are as defined in Claim 1) 
which is reduced to the amide (4) 




(wherein Ffe. R 4 and (WQ) n are as defined in Claim 1) 

which is protected with a protecting group Boc to give the compound (5) 




Boc 

(wherein R3, Ft 4 and (WQ) n are as defined in Claim 1) 

which is reduced to compound (6) with sodium borohydride in ethanol (pH4) 




(wherein R3, R 4t R 5 and (WQ) n are as defined in Claim 1) 
and compound (6) is reacted with a silylether (8) 
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?1 



R« 



(8) 



TMS 



*2 



(wherein R^ Ffe and Re are as defined in Claim 1) 
prepared "in situ" by reacting a vinyl-ketone (7) 




(wherein R 1 , R 2 . Re are as above defined) with a silyiating agent as trimethylsilyttr'rfluorometansulphonic anhydride 
(TMSOTf) and are finally hydrolized, for example with sodium hydrogencarbonate, to give the final compound of for- 
mula (I) wherein X = O. 

Process according to claim 4 wherein the possible introduction of the double bonds in position a or b is performed 
by reaction of dichlorodicianoquinone (DDQ) with the corresponding silylenolethers or by oxidation with quicksilver 
acetate of the saturated compound obtained as claimed above and the possible transformation of the group X is 
performed via the corresponding enottrrflates and following carbonylation in the presence of palladium diacetate, 
trrphenylphosphine and the suitable nucleophilic reagent. 

Process for the preparation of a compound of formula (I) according to Claim 1 , wherein: 
the carbonyl group of a compound of formula (2) 




(wherein R 3> R 4 . QW and n are as above defined) is protected as a ketal to give a compound (9) 
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COOMe 



(9) 



(QW)n 



(wherein R 3 , R 4> QW and n are as above defined) which is reduced to the corresponding aldehyde (10) 




CHO 



(QW)n 



(10) 



(wherein R3, R4, QW and n are as above defined) with DIBAL, and such aldehyde is transformed into the oxime 
(11) 



r'^Q R4 

(QW) n 



(11) 



(wherein R 3 , R4, QW and n are as above defined) which is reacted with a methylenecyclopropane derivative 
(12) 



X 



(12) 



(wherein R 1( R 2 and Rg are as above defined) to give the isoxazoline (13) 
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5 



10 




(wherein , R 2 , R 3 , R 4 , Re, QW and n are as above defined) which is deprotected to the corresponding isox- 
azoline (14) 



20 



25 




(wherein R 1 , R 2 , R3, R4, Re, QW and n are as above defined) which is rearranged to the final product of formula 
(I) wherein X =0, i or h is a double bond and the other substrtuents are as above defined. 

30 

7. Compound of formula (6) 



35 

(WQ) n 




40 Boc ( 6 ) 

wherein W. Q, n, R 3 , R4, R 5 are as defined in claim 1 

45 8. Pharmaceutical composition wherein the active principle is a compound of formula (0 according to Claim 1 or mix- 
tures thereof in combination with the suitable pharmaceutical acceptable excipiertts. 

9. Pharmaceutical composition according to Claim 8 for use in the inhibition of the 5aR-l and/or 5aR-ll iso-emzymes. 

50 1 0. Pharmaceutical composition according to claims 8 and 9 in the form suitable for topic use. 

1 1 . Method for the treatment of pathologies related to 5<x-reductase enzymes by administration to the patient of a phar- 
maceutically active amount of a pharmaceutical composition according to Claims 7. 

55 12. Method according to claim 1 1 wherein the treated pathologies are acne, baldness, prostatic cancer and prostatic 
hypertrophy in men and hirsutism in women. 

1 3. Use of compounds of formula (I) according to claim 1 as inhibitors of steroid 5a-reductase enzymes in plants. 
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14. Agricultural expositions for regulating the plant growth containing as active principle a compound of formula (I) 
according to Claim 1 or mixtures thereof possibly in combination with the additives commonly used in agricolture 
for this purposes. 

15. Process for plant growth regulation wherein an effective quantity of a composition according to Claim 14 is distrib- 
uted on the seeds and/or on the plants to treat. 
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